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Clusters of symmetric multiprocessors (SMPs) are important platforms for high-performance 
computing. With the success of hardware cache-coherent distributed shared memory 
(DSM), a lot of effort has also been made to support the coherent shared-address-space 
programming model in software on clusters. Much research has been done In fast 
communication on clusters and In protocols for supporting software shared memory across 
them. However, the performance of software virtual memory (SVM) is sti ... 
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A virtual memory system for microprocessors Is described. The system is designed to be 
extensible, to minimize software and execution overhead and to minimize operating system 
requirements. Specific application of the virtual memory system with the INTEL 8080 
microprocessor Is given, describing the necessary software constraints and operating 
system requirements. 
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Recently there has been a lot of effort in providing cost-effective Shared Memory systems 
by employing software only solutions on clusters of high-end workstations coupled with 
high-bandwidth, low-latency commodity networks. Much of the work so far has focused on 
improving protocols, and there has been some work on restructuring applications to 
perform better on SVM systems. The result of this progress has been the promise for good 
performance on a range of applications at least in the 16-32 pro ... 
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Virtual memory is a staple in modem systems, though there is little agreement on how its 
functionality is to be implemented on either the hardware or software side of the interface. 
The myriad of design choices and incompatible hardware mechanisms suggests potential 
performance problems, especially since increasing numbers of systems (even embedded 
systems) are using memory management. A comparative study of the implementation 
choices in virtual memory should therefore aid system-level designers ... 
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This paper Is concerned with the application and implementation of virtual memory systems 
on mini-computers. The system constraints and their effect on the design parameters are 
discussed in detail and a general design philosophy is developed. A specific implementation, 
both software and hardware, of a virtual memory system on a PDP-11/20 is described. The 
final system malces a machine with 8K of core and a small disk appear to the user as an off- 
the-shelf 32K computer with the ca ... 
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The performance of page-based software shared virtual memory (SVM) is still far from that 
achieved on hardware-coherent distributed shared memory (DSM) systems. The interrupt 
cost for asynchronous protocol processing has been found to be a key source of 
performance loss and complexity .This paper shows that by providing simple and general 
support for asynchronous message handling in a commodity network interface (NI), and by 
altering SVM protocols appropriately, protocol activity can be decoupled ... 
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LOOM (Large Object-Oriented Memory) is a virtual memory implemented in software that 
supports the Smalltalk-80(^'^) programming language and environment on the Xerox 
Dorado computer. LOOM provides 8 billion bytes of secondary memory address space and is 
specifically designed to run on computers with a narrow word size {16-bit wide words). All 
storage is viewed as objects that contain fields. Objects may have an average size as small 
as 10 fields. LOOM swaps objects between primary and s ... 
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This paper describes the Denaii isolation kernel, an operating system architecture that 
safely multiplexes a large number of untrusted Internet services on shared hardware. 
Denali's goal is to allow new Internet services to be "pushed" Into third party infrastructure, 
relieving Internet service authors from the burden of acquiring and maintaining physical 
infrastructure. Our isolation kernel exposes a virtual machine abstraction, but unlike 
conventional virtual machine monitors, Denaii does not ... 
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A formal model of hardware/software architectures is developed and applied to Virtual 
Machine Systems. Results are derived on the sufficient conditions that a machine 
architecture must verify in order to support VM systems. The model deals explicitly with 
resource mappings (protection) and with I/O devices. Some already published results are 
retrieved and other ones, more general, are obtained. 

Keywords: Architecture, Formal requirements, Operating systems. Virtual machine. Virtual 
machine monitor 
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The objective of this paper is to outline the design and operation of a very hlgh- 
perfornnance, memory-mapped interconnection system, called Merlin. The design can be 
effectively utilized to Interconnect processors in a wide variety on environments, ranging 
from closely-coupled, dedicated systems to distributed workstations. The system provides a 
uniform approach to parallel programming which is independent of interconnection 
topology, processing elements, and languages. By using dynamically mapp ... 
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The Choices operating system architecture [3, 4, 15] uses class hierarchies and object- 
oriented programming to facilitate the construction of customized operating systems for 
shared memory and networked multiprocessors. The software is being used in the Tapestry 
Parallel Computing Laboratory at the University of Illinois to study the performance of 
algorithms, mechanisms, and policies for parallel systems. This paper describes the 
architectural design and class hierarchy of ... 
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We propose to use the microcomputer in a network to share I/O resources such as printers 
and archival memories. A model of a network is developed where computers correspond to 
edges of a graph. This model reflects the desired characteristics of the microcomputer 
organization. The advantage of virtual memory in these microcomputers is discussed. 
Herein, pages in the virtual memory are packets in the network. Packets and requests for 
packets are generated by page faults and packets are stored ... 
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This paper describes the techniques used to implement an efficient virtual machine facility 
within MTS for the IBM System/360 Model 67. The goals of the project were to support the 
IBM Operating System, including the Indexed Sequential Access Method and Teleprocessing 
capabilities, as a subsystem under MTS with a maximum teleprocessing degradation of 30% 
for OS/360 programs and complete protection between OS/360 and MTS. The first attempt, 
using channel program relocation similar to that em ... 
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